Extensive evaluation of DNA polymerase performance for highly degraded human DNA samples.
Highly degraded human DNA is commonly encountered in the forensic studies. Despite many efforts, the poor quality and quantity of the DNA often result in unsuccessful DNA analysis. There has been no extensive evaluation of DNA polymerase performance for the successful PCR of highly degraded DNA samples. We evaluated the most efficient DNA polymerases, based on real-time PCR and agarose gel electrophoresis analyses for a single copy gene amplification, with 200 ancient DNA (aDNA) samples of various origins. Nine commercially available DNA polymerases were tested, which included enzymes that are reportedly effective for PCR-inhibitory samples. The first screening test for the polymerases with 20 aDNA samples showed that Pico Maxx HF, FastStart Taq, and Ex Taq HS DNA polymerases were the most effective. Further tests with 180 aDNA samples showed that AmpliTaq Gold (control) amplified PCR products from 52 aDNA samples, PicoMaxx HF from 62, FastStart Taq from 64, and Ex Taq HS from 65. The use of two or more of Ex Taq HS, FastStart Taq, and PicoMaxx HF resulted in a significantly higher success rate than that of AmpliTaq Gold alone. With 37 positive samples tested in duplicate, Ex Taq HS showed the highest reproducibility (13 samples) and AmpliTaq Gold, the lowest (four samples); this difference was significant. The data also showed preferential amplification by the enzymes; Ex Taq HS exclusively produced amplification from two samples, FastStart Taq from one, and PicoMaxx HF from one. We suggest that the initial use of these three DNA polymerases will increase the probability of successfully amplifying DNA from highly degraded human DNA samples.